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(54) METHOD FOR FORMING LENS IN LAYER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
forming a lens in layer by which focal length of a lens 
can by adjusted to a desired length, over a wide range. 
SOLUTION: When a lens 7 is formed in a layer by 
forming a mask of resist in the form of a lens on a layer 
15 of material of the lens in layer and by etching back 
for transferring the form of the lens of a resist 16 onto 
the layer 1 5 of the material of the lens in layer, the 
etching selection ratio of the resist 16 relative to the 
material 15 of the lens in layer is set larger than 1, for 
forming a lens 7 in the layer which is thinner than the 
resist 16. Alternatively, the etching selection ratio of the 
resist 16 relative to the material 15 of the lens in layer 
is set smaller than 1 for forming a lens 7, in a layer 
thickness larger than that of the resist 1 6. 
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1 

±f fi® U > X^B^t" ^ C cb i T ei^ U > X 

f^lBBF^ u > X*t*4<DJl±«: u > XffM«<D us;?;^ h CC 

Cif*^3 ] ±iBBl^u>X«?4(75Jl:&3fgR!c-r^Xfi 
cDf^cc. ±iEJiF^u>x«5N-oiloas^^fflfb-r5X 
®<b. ^6tc^O±CCBF*3U>Xt^f4(DB^SB?f^^T 
^Xgi^tf-oT. -e(Df^SB?f^^b/cBrtU>X***4 
cDB±^c±iau>X?f^t^(DUv?>^ htci:^'7X^^ff^^ 20 
T^Ci^l^iT^) it*]! 2 CCiBtSCDBrt U > X(DffJ 

[iS*«4 ] Bi^u>x*tl4oB±tcu>X^«:ou 

X ^>'^' > ^ UrilBvX :^(7)±fBU>Xff^W^S:±iaB 
1^ u > Xt*?4©Btc:^^ L TBl^ u > X^mm^ 5 ^ 

±M\yzy:^ hCD±iBBf^U>X^t3f4CC>t^-r6X':;^>i^ 

ism^ 1 < L.r±fBus;^x h<D/i$<fcom^ 

Jbf3/iF^U>X^ff$^-r^>Ci^J|#8S[d:-r'S8l^U>X 30 
J: ^ CC±iBBrt U > X ^ff^-r Xfi <L ^tf 

i\ -e<^)ft±iaBi^u>x«3f4c?)B±ccu>xff^tt(Du 
hK:J:€>-7X^^fl^^T^Xfi€r?f^c<b^#«S<i: 
t- ^ 4 KiiaSgcDBF^ > X(OffJi?S:^So 
[ft*:® 6 ] ±iBBF^ U >Xttf4cDB^Jf^«-r ^Xfi 

<Df*cc. ±iaBi^u>x«5f4cDBoa®^^ia{b-r'5>x 
^e>^c^cD±0cBl^U>Xtt*4cDB^SBff^fi£'r 

^xfii^tfor. -e<Df^aBff^«o/cBrtu>xttf4 4o 
cDB±«:±iBU>XS<^cDUt>>^ hcc<i:^-7y;^:!^ff^^ 

[0 00 1 ] 

[0 00 2] 
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;i/^±(7>u>X (:f >^^:f :7*u>X) cD^r^. ^^J^:'^ 

A)\^^-L -fe >1?-0¥^i*gPi cor^CDSB^i^OrtSPCc 
4>U>X^Jf^^t-^. l^^i5)€>Bl^U>X<i:C>^B^;&^ 

[0 00 3 ]^Lr. ±^CC>BrtU>X<DJf$^ffi<Dl 
o^Lr. BF*gu>XcDW4B<hU>?Xh<h<DSBM^ 

0«3^B^fiaiL/c^. ^<D±«:SBO/cUS^X h^SrU 

[0 0 0 4 ] Se3fe(3:. -^x ^>^CD^CC. ±Ji(D 
UiPX h<DU>XJf$t^OU>X/l^iEKCCfe:^$-t±>5/c 
«?>JC. Ut^X h<tBl^U>X1vMSF<b©X :r5^>yigJRJ:b 

[0 00 5] 

^^CX :.^>^ilJRl:b^ 1 CC^^Uri^^<h. BP*9U> 

[0006] Stor . U>X(DJ»,#JEiSt^^MCDffiffll^ 
HgB-r^^^DgW-CBF^UVXOil^^Uv^X hCDi*^ 

[0 007] ±^Lfcmm<DmW:(Otc^(^C^ 
[0 00 8 ] 

[^M^»9ir-5/c2!6(D^©] *:^0^OBrtU>XcDff$ 
^iS^i. Brtu>Xt**4cDB±^u>Xft^«ou>^x 

>x-ff^t^^B(^ u > XW4<DBCCK^ Bf^ u > x?& 
ff^^-r^^^c. u>^x h(DBf^u>xwf4cc>^t-r^x 

[0009] *:^?5cDBrtU>XcD?i5^ffi«. BrtU 
>X^vfl4cDB±icu>XffJtt<DUi>x hCcJ:^vx^:& 

>X1=*f40BtcSE^LrBrtU>Xj£:?g^"r^l««:. U 
t^x hOBrtu>x«5f4cc>^"r^X '>^>^jii;^j:b^ i 

[0010] ±^(D:^mMyom^<^ti^^. u^^;^ h<7:>B 

U >Xlvtl4CC*t'r -S X ^ > ^iliRtb^: 1 J: 0 A# < 
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c 0 0 1 1 ] nm^:.. ±iBx ^>^miRtt^ i 

[0012] 

>'^' ^ ^(D u >Xff^^iirt u>XM*4cDJl(c 

>Xtt?4(C*fr-5>j:. «.^>i/iStRJ:b^ l^^i^^<UX 
hO/l$ J:«3lSCijirtU>X^0fiS-r6Bl^U> 
x<DffJ^7?ffir'^^, 

[00131 ^fc^mm^t. ±5BMl^U>X<Dff$JiK^?S 

^tc/ii^U'>xivt*4cDJi^ffjjS"r€>xgi^m^ 

f^rtU>X«f40B±{cu>Xfl54*cDUt?X htcJ:^ 
[0014] ^/c:$:^BB(S. XIBJlf^ U > XcDffJ^S 

tcijc^r. Bp^u>xttl4(^ji^fl5fiS;T^Xfl<7:>f^cc. 
Jlrtu>XMf4(DB<D^H^^ffl{b-r'5XS<b. $6tc 

^ox^iif^ u > xwf^cDH^aBffj^-r ^xe £ ^tf 
or. -e(Df^«Jiffj^o/cBrtu>x«*4oBXccu> 

[00 15] *^H^ti. B[^U>XMt4<DM±^U>X 
r V X ^ (D U > X0t«^S:Bl^ U > XM?4(D® CCfg^ L X 

m^iy>:^^Bm'^m(fC. u>>xh(Z)Bp^u>xi<tf4 30 

[0016] t.fc:^m^\'x. iMmnw^xcom^m 
^ccBi^u>x<vt*4cDJi^jfM'r^x^ii^m^ 

[0017] ^/c:*|%?§tS. ±ieBl^U>XcD0;S^iS 

cc:ba^r. BF^u>XMi4oB^ff^fiS;'r^x!icDf^cc. 40 
Brtu>XM*4<0B<DaH^^fi^l:f ^Xgi. ^6Cc 
^<D±tc8rt U > X«¥4(DB^ SBJB^ ^ XS <h 
or. ^CDfgSB?f^^L/cBF^U>X«*iK7)B±tcU> 
XffJt^cDUvX hCc<i:-5'^x^^0JS;"r^o 
[00181^1 t^*»?ao8l^U>XCD^^ffiOc« 
T 5 C C D @i*M^^T-O-^^(DilBS»TM0^7j^To 
C(DCCD@i*li«^T-l«. 
1 mcC'fe>1f (S:7feSB) 1 2. ^^fflb^-hSBl 

^^(o^m^^ui iin^^^muy- hsui 3sc>'ccd so 
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:^ ;H 4 _btcm^M 2 L TKi^m® 3 ^J^^'ff^ 

fiS^nri^-So «^m@3±^«BP5jmii^)g4^/rLr 

5 :;&^?f^JS ^ tl . C (Dm%m 5 3 --CD5^ 

cDAS*^RS±-r^„ ^/c. S*IS5tct^§:7feS^l 2±tc 

[0019] ^ur. ffi^felSs^fflor. m«BPs 

Ci«HDP (]gffi@[7*^Xv) CVDjaitCcfc-S^l^ig 

{fcB6?&iSB^$nrci€>o ccDHi^fflfbsett. ffi3fe 

[0 0 2 0] 5 ^SBl 2(D±:&<7:)mi¥S{bB 
6±CC. m«r/*^X-7CVDfrC<i:^S i NM {®»f^ 

n = 1 . 9 - 2 . 0 ) ^(ommmm^Pt^cj^ 0 xffi?:^^* 
fficc cfc ^ aas <!: j^cc o /cBf^ u > X 7 5 nr t ^ ^ o 
[0 0 2 1 ] Brtu>X7±«:j*. m«r^y>^u^<» 

fliJii (^Sr^n = 1 . 3-1. A) m^hfSL^m2^^ 

v 7'U>X<h ^n/cVW' d^n U>X 1 0 

[0 02 2] C.<om^. Bl^U>X7^ffifin-I^BrtU> 

X (]S®S?^B) 7 i^2¥mB8 <tcD2B<Z)i^Wffi 

8 <Dlvt3p40H»T^ J: «5 A^ < J^j: -S cfc 5 tc-r ^ o 
[0 0 2 3] CC0J:^6C. v^^PU>Xl Otcj:-S:t 
>^ ^ :7' u >XcDTtcBl^ u >X 7 €> C <h cfc 

1 2CCA*f$-t±'5C<i:3!)^'r#^o Se^r. ^ly^vV'l^ 

>xo:>^^^j&{^tcm^t\mi^x. ccDHftjfi^^ 
T-o^S ^ rS]± ^ -t± c <b r # ^ ^ c7)r ^ ^ . 

[0024] '^X^. :^mn(Om^ U>X(DmfSCyj^^<D— 

mm(DmmtLx. ^ uc^ l/cccd@(*si»^-t-i 

(Dm^m^m 2-^3 CC^-To 
[0 0 2 5] 0 2 ACCT^^-Tcfc^tC. ^^ftgPl 1 

rt0CRFfS<D:T^$fi1^<3[)^:^->aA^^?f or. ^3fegpi 
2. Sl^tHuy- hgpi 3. CCDK3ll5^i':^;V (iiill 

35) 1 4^-en-enffjffiu/cfg^c. mm(tcmmm2^irr 
uxmm<DJ^^->(fcmkmm3^nmL. mmmmm 
A^iTtoxc (ommmm 3 o xmytm 5 ^ jg^-r 

-So ^br. «^M5)!)^S3^1 2±K:PaP^W-r-SJ: 

[0 02 6] 0 2Btc^-r<:t:^&c. mytmb± 

P (iSffig:?*^Xv) cvDa^J:or»JfigL/cjpcCcfc 
•9mi¥ffl{bB6^ff$^U. ^ffiCD^ffi{b^?f^. . 

[0 02 7] BPSGMti. BPSGCOm.f&'PVyu-- 
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[0 02 8] ccDi^. Mi^mitmeo^ni^mi^^ 

[0 02 9] Hl^ffifkHe^CHDPCVDlii^ 

[0 030] mmLtjn,^:^smiRm(D^u^mf&L 

t^:7-^XvCVDCCj:'5>S i NM^O. S'-Z. O/xm 

[0 03 1 ] CC-C. llrtU>X7CD®JT^^ 1 . 9-- 
2. OiT-Sit^tC^, ®|^U>XM2^<DB 1 5 iUr 
:7'^X-7CVDK:cfc:-6S i Njg^Jl^^-rSo ^/c. ©rt 

u>x7CDia»T^^ 1 . 5-1. 9<h-r^ia^tc^s. ji 

F^U>XWf4o;il 5<bLr:7*^X'7CVDCC.fc6S i 

[0 03 2] ^^tc. 03DtC^T<fc^tC. U>XWf*Jl 
1 5CD±^US>X h 1 Uv^X h 1 6iC*fL 

$6«:u>X?g«i:g:^^/cd?>tc. /^'^-r.>^L'/c 
U>>Xh 1 6CC>*L/rmtf 1 4 0-1 8 0*0^^:70 

[0 03 3] C(DU>?Xh 1 6K:«. SJ^CCcfcO F^-r 
[0 0 3 4] ^XCC. ^3EtC:^'rJ:^^C. K^-Tx-y^ 

>yccJ:D. u^:^x h 1 6c7)U>XffJt^^u>XW*4B 
1 5tcK^urjii^u>x7^0^-r-2>o 

[003 5] gF*9U>X7^a-:»rll2^ifi 

9S:0'v-Y:^CiU>Xl O^JIg^Xff^^Ur. mi^Tjkiy 
fcC C D S^atS^^ 1 ^mJSShC ti)^X^h. 

h 1 6<LJlrtU>X7CDt**4<b(Dx ^5^>^SiRl:b^ 1 

[0 0 3 7 ] CCDi^. K^^X';;^>>/^g&0'K^ 

^>^^g^fflo^r. :7*n'feX;^'x (X'>^>y:^*x) 

C(7><!:#m«RF ai:^?« 2 0 - 1 0 0 W. 

■^H'^n2g?(DUi:;^?«l 00 0-2 0 0 OW, EE;^«0. 
5-2Pa<5:-r'5>o 
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[0 0 3 8 ] CCDcfc^^CS F. tmM(DU'^i37.^:r.v 
^>i^;^'XiL'Cfflli^it^CC«. X ';^5^>^;^7X(Dil 
'^jTb^^M'T'ScitcJ:*:). u-:^x h 1 6<hJlrtU>X 

7 cr>1vt*4 i <0X ^ > ^jgm^^^ ^Ctt^X^ho 

[ 0 0 3 9 ] ;^^c. :^mn<om^ \^:yX(Dmmom<oM: 

{mumMOH^mt Ur. S3 DS^'a3 ECCiJ^U/c F 
^-Yx^:.^>yXfi<Di¥lfflC02O(DffJS$:. 04<tS5 

[0040] ±^CDil'^:^*X4'CDK^0Di:b^^^* 
10 Ci<b. U>?X F 1 6CD:^AiX y^>iJ/jS®3&i5ii< ^ 

X F 1 6(D®rtU>X7(7:)M*4CC*t-r€>X':;^>y3M!R 
ibjJ^U J:0;^#<^c^<D'C. S4 ARO'04 B^CTnf J: 
^cc. u>xj^t*;cDus^x F 1 6<D;i3itb«JLrfgc^ 
BrtU>X7:05Jf$;S;$n^o 

[004 1] —Sr. mM(Dltmi)^0>^j:i.^i^. Ui^x F 1 
6C[>:*r35^x ^^>d;^iIS*^il< . USPX F 1 ecoBf^u 
>X 7 (OtiWcn-i- X ^> ^jMJRtb:^^ 1 J: 0 /J^5 < 
U^CDX. 05 AR?>'S5BtC7n-r<fc^tC. U>X?f$t^ 
<DU>>X F 1 ecDJl^iltSJUr miBF«5U>X7*5 

[0 04 2]^Lr. SF, <h^^<tCDil^l:b^2*f 1 

— m2c7)r^rg{k$#'Sc<h^J:*3. ue^^xFiso 
B(^U>X7(D«f40C*fr^X':;^>ySIRi:b^O. 5 

— 2. OCDP^-C^^b^iteCiJjJ^'-C^-So 

[0 04 3 ] US^X h 1 6CD;*$CORB^:^^0I1;1«O. 6 
-2. 5 aiii©ffiHr*-Si#&«:. gf*<0cfc^(CX.:.5^ 
>^®jKI:b3&M. 0(D^^'r$>^<h. F^>fx^:;^>y 
•r?§e)4T.'5diM(DBrtU>X7CDi¥$tiO. 6-2. 5 

30 [0 0 44] cn^C^^OT. ±a!(7):^^tCj:f3. x-v^ 

ly^mmti^'^o. 5-2. ocDisarpj^i^ccn^^. a 

Mc:)BF^U'>X7C0i?^^0. 3—5. OAtmCDKffir 

ffJ^ST -6 C i r # a <:!: ^ ^ o 

[ 0 0 4 5 ] X v^iy^^m^cu. ^(omm=fW'm.K i 

y''yX^:L y^ly^'^m:. E C R (^^1^-/ F a> 
^tlii) Mx-:/^>^Sg, FP>R I ESga. ^ 

<Dffe<D]gf?Bg:7*^X'r^X.:;^>y^g («?!I;1«TCP 

(5g^^^M:7*^x^) . I CP {mmf^^m.y*yx 

40 v) . HDP (BJ^S^^'-^Xv) , -^^)zily 

[0 04 6] ^/c. X >^>i^:^X{3:. S Fs irCR^X 
CF. . C, Fs . C, F, , C4F, . CHF3 . C 
F, mcoy a>mtfX^. CI, . HOI. HB 

r. EC \^(o^^ttv>m^mi^xmMt(Dm'^:^x^ 
[0 04 7]!^. SF, (ORiy^(fCm(oy ymmtf::^,^ 

m^>fcm^(fC{t. Ui^X F 1 6 <bllrtU>X7CDW4<h 
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[0 048] ^fc. s^ 'j^ly^ijMt. ±^<D2«SCD 

[0 049] j^. ±j&<0\''y^s.v^l^t/^^W<0:L :, 
^l^^ii7sl,C^->X'i=T^Ct^X^^. fcfcL. com 

[ 0 0 5 0 ] 0 1 (DC C D@ft3S«^^ 1 CC*5Ci 

J:bCCj:6T. h 1 6 <t®F^ U>X7 CDM5f4<b(Dx 

il^-^CJ^jrO. ?f^«pJtg^cCil[^U>X7<DJ¥?CD®H 20 

[0 05 1 ] ±^(D:^mm<Dmm^cj:nitt. u^xmiK 
(r>\y>>7. V 1 6oiii^u>X7cDttmc*f*rsx-^^> 

€rlJ:«3/h$<"rSC<i:CCj:oT. JlrtU'>X70i¥^ 
^U>X?gt^<DUt^X h 1 6<D/l$(Z)KI?<Dffiffli^i'r 

[0 05 2 ] Se-:>r. ^^«3^j:vrffi<D:zji*:; h-fe^H-tf-f X 
[0 05 3 ] *|%0J:^jS(Dffe©|l3SfecDJg«i^coi.^ 

rittBj-rSo a6«*^?a(DHrtu>xcD3ig^acc« 

[0 05 4] C<0CCD@f«t«im-^2 U*. ^ UCti^ 
L C C D KDM^U^Xl t W\mc±.^C 

di^j:U>Xffil 9 A^WU. ^ 6^TJiO/iP^^^/l 1 40 
7<0^7fea51 2±(D{it^^Ji^RS$n/c(H]a5iCCDDna5^ 
Wt>h (C?i|A«:/^X-7CVD{c<J:iS i NlB#*:^e>^ 

m^\y>xmA(om mim^m) i s icD^wa 

^cj:orff^fiSi$n/cTCCdb>^d:U>Xffil 9 B^wur^ 

[0 055] ccDcfc^cdf^r-^^cicc^jp. -^-r^ci 

U'>X1 0. m)H\y>X\ 9<D±ffiiJOU>XHl 9A. 

»i^u>xi 9cDT<iicou>xffii QBtzmvsxm^ 
^j: ^m&(o\^±^m ^ct i)^x * -5 *> ^) -So so 
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[0 05 6 ] "tomcDmrnm i (dc cumwrnmrnir 
itmmx^^fcsb. m-j^^^i^oxmumm^^^ 

f So 

[0 0 5 7 ] :$:^?§(DllF^ U>X<DJg^SCDffe 

2 1 (om^jim^m 7-08 cc.i^-To 

[ 0 0 5 8 ] mi^(om2A ^IdHSCC. ^2S»gB 1 

irttCB^Sc?:>:f«iac7:)^:t>aA^^?for. s^asi 

sp) 1 4^-en^n?fj^L//cf*K:. *stc^i»]S2?r/h 
Lr^^o^^•^-->tc$^^@3^ff^^b. nr^i^M 
4^irtoxc (omMmm 3^m^ xm^m 5 ^m^r 
So ^ur. ji*JS5*^S7feSPi 2±cci3P^^'rs<fc 

[0 05 9]^:)C4C. j®7feM5iCj;SSM^Sor±ffiW 
tC{?!lx.«B P S G (^U>y>S^y>r-F;?7^;<) ^CC 

1 7<Dmm^'^>'*rmi 2±tciinsis=&w-rsj:^«:ff$fiR 
$nSo 3e>^c. ^7 Acc:^-r<i:^tc. urem^n 1 7 

-^CVDtCcfcSS i NJ!i^CCj:«:)ig®Sf^Ji 1 8^?f$^ 

■rs. c(Diif®#f^;i 1 8 oast*. spai^iS© i ico 

[0 060] Adc^ m7B (fC9^-r<^ ^ (tc^ mm9rmm i 
Bo:>mM^m':>xW'^it(Dfcit>(outy:^ h 2 o^mmt 

So Ca)<b^US^X h 2 OcD^ti^Ui^X h 2 OOttI* 

[ooen-^LxT. wt?x h 2 oscmssf^Bi 8 

1 8CC*fTSx-^^>d/^m3&n (1 : 1) i 

cnic<fcO. 0 7CtC7j^T<J:^>^c. itfiSBf^Jil 8©^ 

[0 0 6 2 ] ^7 DCC^-Tct^CC. ^fflib^n/c 

iiiSJf^® 1 S±(fC:^ib(,cMmmmm l 8«?II;?.«:7-^X 
-^CVDtC<J:SS i NJUf^SIBflg^-rSo C02Ba 
CDlS/SJf^® 1 80^Mti^iSCCff^^$nSo 

[0 0 6 3 ] ^x^. mmmmm i 8±^cu>^x h^?f^^ 

-:>'C. 07 ECC^*rcfc^3tcU>Xff^CDUi^X h 1 6 i 

-rSo 

[0 064] ^LT. mmos-y^-^^mmt^i^^Ki 
[0 06 5]!^. ±i^(Di*igx^tc*5c^r. Jirtu>x 

1 9 P^<DiS®?T^© 1 8. in"^*Silj^(DllrtU>Xl 

9 i^cDis^cDjirt u>xi 9 t(Dm<Dmmirmm im 
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^^^rig7e:M5 0cAI^LT-fe>t^a5 1 2(^BmLrj:{,> 

1 7±^]S®Jr*/i 1 s^mf&-r^. 
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